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SYSTEM FOR PROVIDING INFORMATION ABOUT THE LOCATION OF MOBILE USERS SUBSCRIBING 
TO A NETWORK AND ROAMING IN A DIFFERENT NETWORK NOT SUPPORTING THE SAME 
POSITIONING METHOD 

# ♦ * * 

The present invention relates to a new system which is able to 
provide location information about mobile users subscribing to the 
positioning feature with their operator and roaming in the network of a 
different or the same operator not supporting the same LoCation Services 
(LCS) positioning feature. 

The invention can be applied to both GSM and UMTS technologies, 
and in the context of both Circuit Switch (CS) and Packet Switch (PS). 

The standard architecture of the mobile positioning system is the one 
represented in fig. 1 of the appended drawings. 

The Gateway Mobile Location Center (GMLC) implements 
functionalities required to support the Location Services LCS. In one 
network, there may be more than one GMLC. Each GMLC is the first node 
for the accesses of an external LoCation Services Client (LCS Client) in a 
mobile network. The GMLC may request routing information from a global 
register - Home Location Register (HLR) or Home Subscriber Server (HSS) - 
of. the subscribers of the operator. Furthermore the GMLC contains 
information allowing to perform authentication and authorization activities 
of external LCS Client entities requiring location of mobile users. After 
having obtained the routing information and performed the authorization and 
authentication activities of the external LCS Clients, the GMLC sends the 
location request to the Mobile Switching Center/Visitor Location Register 
(MSC/VLR) or Serving GPRS Support Node (SGSN) and receives information 
about the geographic coordinates of the mobile user terminal whose 
location has been requested from the corresponding entities. 
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The HLR/HSS register contains all subscription user data, including 
the LCS subscription user data, and routing information. For a roaming 
mobile subscriber, the HRL/HSS may be in a network different from the one 
he is currently roaming into. In other words, should the user be roaming in 
the network of an operator different from the one he subscribes to, the 
HLR/HSS register is always the one of the operator the user subscribes to. 
The MSC/VLR or SGSN implements the functional activities for authorizing 
and handling location requests relating to the subscriber. 

The system provides the opportunity of requesting the location of the 
mobile user terminals from an external LCS Client (Mobile Terminating 
Location Request = MT-LR), the location from the terminal itself (Mobile 
Originating Location Request = MO-LR) and the auto-induced location from 
network (Network Induced-Location Request = NI-LR). 

In fig. 2 of the appended drawings a diagram of the main signalling 
between nodes is shown, in case of terminating positioning request. 

According to the state of the art, when a mobile user, subscribing to 
an operator, is roaming in a network different from the one he is currently 
roaming into (in the same or in a different geographical area), which 
network does not support the same LCS positioning feature as in subscriben 
network, a terminating location request from an external LCS Client is not 
possible for this subscriber. In this case, the signalling flow will take place 
according to fig. 3 of the appended drawings and the operation will end 
with a failure. 

The object of the present invention is to overcome, at least to a 
certain substantial extent, the above described serious problem. 

To achieve that, the invention foresees that the home network LCS 
Client is provided with information relating to the geographical area in which 
the subscriber is located. 
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More precisely, the invention relates to a system for providing 
location information for mobile users subscribing to a network of an 
operator and roaming in a different network of a different or the same 
operator not supporting the same LCS positioning feature as in the 
subscriber network, characterized in that any. kind of node and/or 
application accessing through a gateway the subscriber network is provided 
with subscriber's location information based on the address - in terms of 
denomination of the geographical area pertaining to said different network - , 
of the mobile switching center MSC or Visitor Location Register VLR or 
Serving GPRS Support Node SGNS. 

The system foresees the introduction in the subscriber's operator 
network of a new subscriber privacy check regarding said information to be 
transferred externally to the network. 

Preferably, the invention provides a method comprising the steps of: 

- inserting in the HLR/HSS, in the Subscriber LCS Privacy Profile (SLPP), a 
new information through which the subscriber grants or refuses the 
authorization to provide a third party with its location, in terms of 
denomination of the geographical area, in case of roaming in a different - 
network not supporting the same LCS positioning features as in the 
subscriber network; 

- transferring this information on the signalling interface between the 
HLR/HSS and the GMLC; 

- and adding in the GMLC a further subscriber LCS privacy check based on 
the new information received, according to which the geographical 
information is provided or not externally to the network, 

- the external LCS Client being arranged to receive the geographical 
information with an accuracy different from that required by it. 

The invention will be better understood by referring to the appended 
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drawings, in which: 

fig. 1 is a block diagram representing the standard architecture of the 
mobile positioning system LCS according to the state of the art, already 
referred to; 

figs 2 and 3 respectively show how, according to the state of the art, 
the main signalling takes place between nodes in case of a successful 
terminating location request and how, instead, said signalling does not allow 
to comply with the same request when a mobile user is roaming in a 
different network not supporting the same LCS positioning feature as in the 
subscriber network, both figures being already referred to in the above text; 
and 

fig. 4 represents how, according to the invention, the main signalling 
flow between nodes of the system allows to obtain location information, in 
terms of denomination of the geographical area, also regarding a mobile 
user roaming in networks different from the one to which it subscribes and 
not supporting the same LCS positioning feature as in the subscriber 
network. 

As already mentioned, according to the invention, any kind of node or 
application accessing through a gateway the subscriber network - node or 
application that can be defined as LCS Client external to the subscriber's 
network - is provided with location information of the subscriber itself 
based on the address of the mobile switching center MSC/VLR or SGSN, 
when the subscriber is roaming in a different network not supporting the 
same LCS positioning feature as in the subscriber network. Said address is 
provided in terms of denomination of the geographical area pertaining to 
said different operator. 

In order to implement the invention, a new information is inserted in 
the HLR/HSS in the Subscriber LCS Privacy Profile (SLPP) and through this 
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new information the subscriber itself grants or refuses the authorization to 
provide a third party with its location in terms of denomination of the 
geographical area, in case of roaming in a different network not supporting 
the same LCS positioning feature as in the subscriber network. According to 
the invention, this information is transferred on the signalling interface Lh 
(fig. 1) between the Home Location Register (HLR) or the Home Subscriber 
Server (HSS) and the Gateway Mobile Location Center (GMLC). 

Suitably, in the GMLC a further subscriber LCS privacy check is 
added, based on the new information received, according to which the 
geographical information is provided or not externally to the network. 

Of course, for an efficient operation of the system according to the 
invention, the external LCS Client must be arranged to receive the 
geographical information with an accuracy different from that required by it. 

The main signalling flow between the nodes of the system according 
to the invention, in order to obtain location information in terms of 
geographical area, is represented in fig. 4 of the appended drawings. 

When receiving the request from the external LCS Client, the GMLC 
asks the HLR/HSS a routing information, which is returned by the same 
HLR/HSS to the GMLC along with the new information regarding how to 
handle the location request, when the subscriber is roaming in a different 
network not supporting the same LCS positioning feature as in the 
subscriber net work. This takes place through the SEND_ROUTINGJNFO_ 
_FOR_ LCS MAP message response. 

In all cases where the MAP operation "PROVIDE_SUBSCRIBER_ 
^LOCATION is rejected by the MSC/SGSN with the problem code 
"unrecognized operation", the GMLC checks if the new subscriber LCS 
privacy information, previously received by the Home Location Register 
(HLR) or the Home Subscriber Server (HSS), according to the invention, 
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allows the operator to use the location information in terms of denomination 
of the geographical area regarding the mobile user. If it is allowed, the 
Country Code (CC) and the Network Destination Code (NDC) from 
MSC/VLR or SGSN address received in response to the MAP message 
'TROVIDE^SUBSCRIBERJ-OCATION'' are translated into a text string 
corresponding to the relevant geographical area (e.g. Country) and sent to 
the external LCS Client. The external LCS Client will then be able to supply 
geographical information on the location of the mobile user of interest. 

The invention also applies to the case in which the mobile user is 
roaming in a node of the subscriber network not supporting the same LCS 
positioning feature of the entity (GMLC) requesting the positioning 
information. In other words the system according to the invention concerns 
also the case in which the subscriber's home network and the different 
network in which the mobile user is roaming are different nodes of the same 
network. 

The advantages attainable with the invention are apparent. First, said 
system makes the subscriber able to let suitably selected third parties to get 
informed about the geographical area where he is, even if he is roaming in a 
network not supporting the same LCS positioning feature of the network he 
subscribes to. Moreover, the service provider has the possibility to sell a 
new service (a positioning service different from the usual ones, relating to 
the geographical area), thus increasing its revenues. 

The invention is provided for GSM or UMTS or GPRS network. 

The invention comprises also a computer program loadable on a 
memory, adapted to perform the steps of the method described above. 
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CLAIMS 

1 ) A system for providing location information for mobile users 
subscribing to a network of an operator and roaming in a different network 
of a different or the same operator not supporting the same Location 
Services positioning feature as in the subscriber network, characterized in 
that any kind of node and/or application accessing through a gateway the 
subscriber's network is provided with subscriber's location information 
based on the address - in terms of denomination of the geographical area 
pertaining to said different network - of the Mobile Switching Center or the 
Visitor Location Register or the Serving GPRS Support Node. 

2) A system according to claim 1 ) in which said node and/or 
application accessing through a gateway the subscriber's network is defined 
as an LCS Client. 

3) A system according to claims 1) and 2) which provides a 
subscriber LoCation Services privacy information in the Home Location 
Register or in the Home Subscriber Server regarding the provisioning of said 
location information. 

4) A system according to claim 1) and 2), which provides a 
subscriber LoCation Services privacy check in the Gateway Mobile Location 
Center regarding the provisioning of said location information. 

5) A system according to claims 1) to 4) which provides a subscriber 
LoCation Services privacy information that can be accessed, activated and 
disactivated by the subscriber. 

6) A system according to claims 1) to 5) in which said different 
network belongs to the same operator of the subscriber's network. 

7) A system according to claims 1 ) to 5) in which said different 
network belongs to an operator different from the operator of the 
subscriber's home network. 
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8) A system according to claims 1) to 5) in which said subscriber's 
home network and said different network in which the mobile user is 
roaming, are different nodes of the same network. 

9) A method for providing location information for mobile users 
subscribing to a network of an operator and roaming in a different network 
not supporting the same LoCation Services positioning feature as in the 
subscriber network, comprising: 

- inserting in the Home Location Register or in the Home Subscriber Server 
in the Subscriber LoCation Services Privacy Profile a new information 
through which the subscriber grants or refuses the authorization to provide 
a third party with its location in terms of denomination of the geographical 
area, in case of roaming in a different network not supporting the same 
LoCation Services positioning feature as in the subscriber network; 

- transferring this information on the signalling interface between the Home 
Location Register or the Home Subscriber Server and the Gateway Mobile 
Location Center; 

- and adding in the Gateway Mobile Location Center a further subscriber 
LoCation Services privacy check based on the new information received, 
according to which the geographical information is provided or not 
externally to the network, 

- the external LoCation Services Client (LCS Client) being arranged to 
receive the geographical information with an accuracy different from that 
required by it. 

10) Method as claimed in claim 9) to be used in a GSM or UMTS or 
GPRS network. 

1 1) Computer program loadable on a memory adapted to perform the 
steps of the method of claim 9). 
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